a b s t r a c t People are extremely proficient at recognizing faces that are familiar to them, but are much worse at matching unfamiliar faces. We used fMR-adaptation to ask whether this difference in recognition might be reflected by an image-invariant representation for familiar faces in face-selective regions of the human ventral visual processing stream. Consistent with models of face processing, we found adaptation to repeated images of the same face image in the fusiform face area (FFA), but not in the superior-temporal face region (STS). To establish if the neural representation in the FFA was invariant to changes in view, we presented different images of the same face. Contrary to our hypothesis, we found that the response in the FFA to different images of the same person was the same as the response to images of different people. A group analysis showed a distributed pattern of adaptation to the same image of a face, which extended beyond the face-selective areas, including other regions of the ventral visual stream. However, this analysis failed to reveal any regions showing significant image-invariant adaptation. These results suggest that information about faces is represented in a distributed network using an image-dependent neural code.
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Introduction
The ability to easily recognize familiar faces across a variety of changes in illumination, expression, viewing angle and appearance contrasts with the inherent difficulty found in the perception and matching of unfamiliar faces across similar image manipulations (Hancock, Bruce, & Burton, 2000) . This difference in perception has been integrated into cognitive models of face processing, which propose that familiar and unfamiliar faces are represented differently in the human visual system (Bruce & Young, 1986; Burton, Bruce, & Hancock, 1999) . These models propose that the initial processing of all faces involves computation of a view-dependent representation. The information from this early processing stage is compared with image-invariant representations that are specific to familiar faces. Visual areas involved in processing faces form a ventral processing stream that projects toward the temporal lobe (Kanwisher, McDermott, & Chun, 1997; Milner & Goodale, 1995) . These findings have been incorporated into a model of face processing which proposes that processing of facial identity is associated with an image-invariant representation in the inferior temporal lobe (FFA), whereas changeable aspects of faces important for social communication are pro- cessed by the superior-temporal lobe (Haxby, Hoffman, & Gobbini, 2000) . The aim of this study is to determine whether face-selective regions in the human ventral stream use an image-invariant neural code to represent familiar faces. fMR-adaptation (the reduction in response to repeated presentations of a stimulus) has been used by a number of studies to probe how faces are represented in the human visual system (Grill-Spector, Henson, & Martin, 2006; Krekelberg, Boynton, & van Wezel, 2006) . These studies have found that the neural representation underlying face perception is invariant to changes in the size (Andrews & Ewbank, 2004; Grill-Spector et al., 1999) , position (Grill-Spector et al., 1999) , emotional expression (Winston, Henson, Fine-Goulden, & Dolan, 2004) and spatial frequency composition (Eger, Schyns, & Kleinschmidt, 2004) of the image. In contrast, a release from adaptation occurs with changes in illumination (Grill-Spector et al., 1999) and viewing angle (Andrews & Ewbank, 2004; Eger, Schweinberger, Dolan, & Henson, 2005; Fang, Murray, & He, 2006; Grill-Spector et al., 1999; Pourtois, Schwartz, Seghier, Lazeyras, & Vuilleumier, 2005a; Pourtois, Schwartz, Seghier, Lazeyras, & Vuilleumier, 2005b) .
It is not clear why changes in viewing angle and illumination should result in a release from adaptation in regions such as the FFA that have been implicated in face recognition (Haxby et al., 2000) . One possibility is that most neuroimaging studies have used unfamiliar faces and an invariant representation is only predicted for familiar faces (Bruce & Young, 1986; Burton et al., 1999; Hancock et al., 2000; Haxby et al., 2000) . However, even when familiar faces
